approach the dusk of retiring HapMap-based resources. 
78
Cytogenetic and linkage studies in the model organisms provided clues regarding the 79 existence of hotspots of recombination at low-resolution [5] . Several efforts have been 80 made to explore the location of hotspots as well as their frequency of utilization.
81
Sperm-typing studies in humans characterised several of them at a high resolution 82 indicating the presence of 1-2 kilobase (kb) long hotspots with strengths varying from 83 ten to several hundred folds in comparison to the genome average [6] . However, this 84 could not be applied to characterize the hotspots on a genome-wide scale due to the 85 limitations of the sperm-typing method. Subsequent statistical analysis of population 86 genetic data affirmed the substantial fine-scale variation in the recombination rates 87 across the human genome [7] . Further analysis of linkage disequilibrium (LD) based 88 fine-scale genetic maps developed using the polymorphism data of four representative 89 populations from dense Perlegen SNP arrays led to the discovery of about 25,000 90 hotspots and their sequence contexts [8] . Later, the list was updated to about 33,000 91 hotspots and a degenerate 13-mer motif (CCNCCNTNNCCNC) that was enriched in 92 40% of the hotspots was reported using additional polymorphism data from the 
RESULTS

162
Global recombination landscape reflects migratory and evolutionary histories 163 of the populations 164 We first established the fine-scale variation in the LD-based high-resolution genetic 
Combined genetic map reveals putative hotspots and coldspots
201
We generated a cosmopolitan genetic map to capture the variation in the fine-scale HapMap phase 2 hotspots were present in our putative list, while the remaining 2/3 rd 215 of them were novel.
216
Cross validation using Pedigree-based refined genetic map 217 We compared the genomic locations of putative hotspots and coldspots revealed by 
DISCUSSION
266
The current understanding of the evolution of hotspots is based on the widely accepted 267 red queen model [18] . In line with this model, a recent study [33] argued that the extant 
303
A key limitation of the LD-based approach used in our study is that the recombination 304 rates are inferred using a population genetic model that does not take into account the complex than expected and, currently, it may not be possible to study them using the 365 commonly used algorithms that have been designed to explore signature patterns. linked to the migratory and evolutionary histories of the populations. We have identified 378 thousands of novel hotspots and coldspots that were active in one or more 379 populations. We have also validated a large number of putative hotspots and coldspots 380 using previously published pedigree-based recombination rates that were generated 381 using millions of crossovers observed in various populations. We have also derived 382 the conserved, shared, and unique hotspots in these populations and show that the data in this study were in accordance with the GRCh37/hg19 build.
402
Interpolation of 1KGP OMNI maps
403
The downloaded high-resolution genetic maps generated in the 1000 Genomes 
426
The concatenated array of rates was compared across populations since they 
443
Deriving the putative hotspots and coldspots from the combined map 444 The combined cosmopolitan map generated by averaging all the population-specific 445 interpolated 1KGP maps was utilised to derive the putative hotspots and coldspots. designed to analyse population-specific genetic maps. Hence, the initial peak 459 detection step of the algorithm was modified while retaining the peak refinement step.
460
The differences in the recombination rates between adjacent SNP markers were first 461 calculated to locate the rising and falling points in the recombination rate profile of the 462 combined cosmopolitan map. The block starting from the first rising point to the next 463 rising point after a dip in the rate was computed which can potentially contain a peak.
464
The block was then refined by fitting a Gaussian curve to the recombination rate 
